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ABSTRACT 



The present invention is a folding-type CQigmunication 
terminal which includes first display means which is posi- 
tioned so as to be visible 'when a main body of the commu- 
nication terminal is in a folded state, second display means 
which is positioned so as to be concealed when the main 
body is in the folded state, storage means for storing at least 
one set of a piece of first information and a piece of second 
information, detection means for detecting that the main 
body has been put into an unfolded state, first display control 
means for having the piece of first information displayed on 
the first display means; and seijonddisglay control means for 
having the piece of second information displayed on the 
second display means, when the detection means detects that 
the main body has been put into the unfolded state while the 
piece of first information is being displayed on the first 
display means, wherein the piece of second information 
belongs to a same set as the piece of first information. 
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FOLDING COMMUNICATION TERMINAL 
HAVING TWO DISPLAYS 

BACKGROUND OF THE INVENTION 



[0001] (1) Field of the Invention 

[0002] The present invention relates to a foldable com- \ 
munication terminal apparatus, and in particular to a tech- \ 
nique for controlling display of content on a display,'aocoin- 
panying opening and closing of the foldable commimication 
terminal. "^i^- — ^ 

[0003] (2) Description of the Prior Art 

[0004] In recent years mobile communication devices 
such as PHS (Personal Handy phone System), PDC (Per- 
sonal Digital Cellular telecommunication system), and 
CDMA (Code Division Multiple Access) have Income com- 
mon because of decreases in their size and weight, improve- 
ment in their communication quality, and reduction of the 
price of the devices themselves and of call charges. Cur- 
rently, such devices are enjoying great popularity amongst 
young people. 

[0005] In particular, folding mobile communication 
devices (hereinafter "folding communication terminal(sy^ 
which are fashionable and allow for easy operation are 
popular, resulting in a trend of manufacturers competing 
against each other to sell foldiiig conmiunication terminals. 

[0006] A ''Selective Radio Call Receiver^ disclosed in 
Jsqpanese Laid-Open Patent ^yplication H6-132876 and a 
"Portable Telephone Set Wt&i Automatically Adjusting 
Function For Incoming Tone" disclosed in Japanese Laid- 
Open Patent ^plication H8-307488 are examples of such 
conventional folding communication terminals. 

[0007] These applicatioiis disclose techniques for stopping 
the ringer when there is an incoming-call on detecting that 
the apparatus has been opened from a folded state. 

[0008] Furthermore, Japanese Laid-Open Patent ^plica- 
tion Hll-74953 "Radio Communication Equipment dis- 
closes a folding communication terminal apparatus which 
has, in addition to a display which is positioned so that it can 
only be seen when the housing is open and is for di^laying ^ 
information during ordinary use (hereinafter ''main dis- \ 
play")y an auxiliary di^lay which if for displaying limited i ' 
information (hereinafter "sub-di^^lay") such as notification ; j 
of incoming-communication, even when the housing is < 
folded. Here, the maximum number of characters that can be / ^ 
displayed on the sub-dii^lay is less than the main display. / / 

/I 

[0009] However, with such a folding commumcation ter-;' • 
minal, the user must perfonrHcumEeisome operations in ! 
order to confirm detailed information about who the caller is ; 



[0011] In addition, a second object of the present invention 
is to provide an information display method whictrmakes 
the stated detailed information obtainable without cumber- 
some operations by the user. Furthermore, a third object of 
the present inventioiiis to provide a program for displaying 
the stated detailed information without cumbersome opera- 
tions by the user. 

[0012] Moreover, a fourth object of the present invention 
is to provi de an op e q/close-typ e communication terminal 
similar to the stated folding communication terminal, that, 
when part of information. qonceming incoming-communi- 
cation is di^layed on(^the sub-display, gives more detailed 
information that is obtainable without cumbersome opera- 
tions by the user. Here, the open/close-type coirununication 
terminal has a lid which ooveis a main body of the com- 
munication terminal, the lid opening and closing by sliding, 
or pivoting on a hinge to which the lid is attached. 

[0013] In order to achieve the stated first objective, apj 
J^^ng^nununication terminal of the present inventiori ' 
"mcmdesa first display unit which is positioned so as to b^^ 
visible ^en a main body of the conununicatioD terminal is 
in a folded state; a second display unit which is positioned^ 
so as to be concealed when the main body is in the folded ' 
state; a storage unit for storing at least one set of a piece o||7."^ 
first information and a piece of second information; a 
detection unit for detecting that the main body has been put 
into an unfolded state; a first display control unit for having 
the piece of first information displayed on the first display i 
unit; and a second display coritrol unit for having the pie^ig,^ 
of second information di^lay^ on the second dii^lay unit,7; 
when the detection unit detects that the main body has been | 
put into the unfolded state while the piece of first informa- j 
tion is being displayed on the first display unit, wherein the I • 
piece of second information belongs to a same set as the ^ 
piece of first information. 



and so on. The user must first open the housing to have tbei 
initid^screenndi^la)^d2pnrth^ then locate \ 

guidan^ for confirming the information, and push buttons , 
according toJhe„guidance. 



SUMMARY OF THE INVENTION 

[0010] In view of the stated problem, the first object of the 
present invention is to provide a folding communication 
terminal apparatus which, when part of information con- 
cerning incoming-communication is di^layed on the sub- 
display, gives more detailed information that is obtainable, 
without cumbersome operations by the user. 



[0014] Acoordirig to the stated construction the second 
information is displayed by opening the main body, meaning 
that the second information is easily obtained. 

[0015] Furthermore, the first di^lay^ control unit may 
fiirther terminate a display of the piece of first information 
on the first display unit, aiter the detection-unit-detects that 
the main body has been put into tlieuufolded stateT ~ 

[0016] According to the stated construction useless dis- 
playing can be avoided when the second information is seen, 
meaning that it is ix>t necessary to dd^lay the first informa- 
tion. This allows for improved power conservation. 

[0017] Furthermore, the detection unit may fiirther detect 
that the main body has been put into the folded state, and the 
first di^lay control unit may have, after the detection unit 
detects that the main body has been put into the folded state, 
another piece of first information di^layed on the first 
di^lay unit until the detection unit detects that the main 
body has been put into the unfolded state. 

[0018] According to the stated construction, when the 
main body is put into a folded state, a different piece of first 
information to that which was di^layed on the first display 
unit until the main body was opened is displayed, meaning 
that a new piece of information is obtained. 
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[0019] Furthennore, the first display control unit may 
prohibit the piece of first information from being displayed 
again on the first display unit after the display of the piece 
of first information has been terminated. 

[0020] According to the stated construction, a piece of first 
information which corresponds to second information which 
has been di^layed is not di^layed, and a piece of first 
information which corre^onds to an undisplayed piece of 
second information is dii^layed This means that the undis- 
played piece of second information can be displayed with 
priority. 

[0021] Furthermore, each of the at least one sets may be a 
set of pieces of information about one incoming-communi- 
cation from an external device, the communication terminal 
may fiuther indude a generation unit for generating, when 
new incoming-communication is received, a set of pieces of 
information about the new incoming-communication; and 
the first di^lay control unit may have, when the generation 
unit has generated the set of pieces of information about the 
new inooming-communicatiQn, a piece of first information 
which belongs to the generated set of pieces of information 
displayed on the first display unit in place of a piece of first 
information that was being di^layed on the first display unit 
when the new incoming-communication was received. 

[0022] According to the stated construction, when there is 
incoming-communication a piece of first information about 
the incoming-conununication is displayed on the first dis- 
play imit, meaning that the user is prompted to have the 
piece of second information about the inooming-conmiuni- 
cation displayed quickly. 

[0023] Furthermore, the folding communication terminal 
may forther include a display sequence storage unit for 
storing a display sequence showing an orcter in which pieces 
of first information have been displayed on the first display 
unit up until a present time, wherein a piece of first infor- 
mation to be displayed after the detection unit detects that 
the main body has been put into the folded state is a piece 
of first infonnation that is one before in the display sequence 
to a piece of first information that was being di^layed until 
the detection unit detected that the main body had been put 
into the folded state. 

[0024] According to the stated construction, the pieces of 
first infonnation are di^layed in order of reception time of 
the incoming-commimication, starting with the latest, so 
even if there are numerous sets stored in the storage unit and 
most of the sets are about old incoming-communication, the 
information is displayed starting with recent information 
which is assumed not to have become out of date. This 
means that information display is more effective. 

[0025] Furthermore, in order to achieve the stated second 
object, the present invention is an information display 
method for displaying information, being for use with a 
folding-type communication terminal including (a) a first 
display unit which is positioned so as to be visible when a 
main body of the communication terminal is in a folded 
state, (b) a second di^lay unit which is positioned to as to 
be concealed when the main body is in the folded state, and 
(c) a storage unit for storing at least one set of a piece of first 
information and a piece of second information, the infor- 
mation display method inchiding a detection step for detect- 
ing that the main body has been put into an unfolded state; 



a first di^lay step for having the piece of first information 
displayed on the first display unit; and a second display step 
for having the piece of second information displayed on the 
second display unit, after the detection step detects that the 
main body has been put into the unfolded state while the 
piece of first information is being displayed on the first 
display unit, wherein the piece of second information cor- 
responds to the piece of first information. 

[0026] Accordingly, the second information is di^layed 
by opening the main body, meaning that the second infor- 
mation is obtained easfly. 

[0027] Furthermore, the information display method may 
further include a display termination step for terminating a 
display of the piece of first information on the first display 
unit, after the detection step detects that the main body has 
been put into the unfolded state. 

[0028] Accordingly, wasteful displaying can be avoided 
when the second information is seen because it is not 
necessary to display the first information. This allows for 
improved power conservation. 

[0029] Furthermore, the storage unit may store a plurality 
of sets, and the information di^lay method may further 
include a folded detection step for detecting that the main 
body has been put into the folded state; and a third display 
step for having, after the folded detection step detects that 
the main body has been put into the folded state, another 
piece of first information displayed on the first di^lay unit 
until the main body is detected to have been put into the 
unfolded state. 

[0030] Accordingly, when the main body is put into a 
folded state, a different piece of first information to that 
which was displayed on the first display unit until the main 
body was opened is displayed, meaning that a new piece of 
information is obtained. 

[0031] Furthermore, the information di^lay method may 
further include a prohibition step for prohibiting the piece of 
first information from being displayed again on the first 
display unit after the display of the piece of first information 
has been terminated. 

[0032] Accordingly, a piece of first information whidi 
corresponds to second information which has been di^layed 
is not displayed, and a piece of first information which 
corresponds to an undi^layed piece of second infomiation 
is di^layed. Ihis means that the undisplayed piece of 
second information can be displayed with priority. 

[0033] Furthermore, the at least one sets may be sets of 
information about incoming-communication from an exter- 
nal device, and the information dL^lay method may further 
include a generation step for generating, when new incom- 
ing-communication is received, a set of pieces of informa- 
tion about new incoming-communication, and a fourth dis- 
play step for displaying, when the generation step has 
generated the set of pieces of information about the new 
incoming-communication, apiece of first information which 
belongs to the generated set of pieces of information on the 
first di^lay unit in place of a piece of first information that 
was being displayed on the first display unit when the new 
incoming-communication was received. 
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[0034] Accordingly, when there is incoming-communica- 
tioD a piece of first infonnation about the incoming-com- 
mimication is displayed on the fiist display unit, meaning 
that the user is prompted to have the piece of second 
information about the incomii^-communication displayed 
quickly. 

[0Q35] Furthermore, the foldiDg communication terminal 
may further include a di^lay sequence storage unit for 
storing a di^lay sequence showing an order in which pieces 
of first information have been displayed on the first display 
imit up until a present time, and in the fourth step, a piece 
of first information to be displayed after the main body is 
detected to have been put into the folded state may be a piece 
of first infonnation that k one before in the display sequence 
to a piece of first infonnation that was being displayed when 
the detection unit detects ±at the main body had been put 
into the folded state. 

[0036] Accordingly, the pieces of first information are 
displayed in order of reception time of the incoming- 
communication, starting with the latest, so even if there are 
numerous sets stored in the storage unit and most of the sets 
are about old incoming-communication, the information is 
displayed starting with recent information which is assumed 
not to have become out of date. Hiis means that information 
display is more effective. 

[0037] Furtheraaore, in order to achieve the stated third 
object, the present invention is a computer-readable program 
for displaying infonnation on a folding-type communication 
terminal, the communication terminal comprising (a) a first 
display unit whidi is positioned so as to be visible when a 
main body of the communication terminal is in a folded 
state, (b) a second display unit which is positioned so as to 
be concealed ^en the main body is in the folded state, and 
(c) a storage unit for storing at least one set of a piece of first 
information and a piece of second information, the program 
including a detection step for detecting that the main body 
has been put into an unfolded state; a first display step for 
having the piece of first information displayed on the first 
display unit; and a second di^lay step for having the piece 
of second information displayed on the second di^lay imit, 
after the detection step detects that the main body has been 
put into the unfolded state while the piece of first informa- 
tion is being displayed on the first di^lay unit, wherein the 
piece of second information corre^onds to the piece of first 
information. 

[0038] Accordingly, the second infonnation is displayed 
by opening the main body, meaning that the second infor- 
mation is obtained easily. 

[0039] Furthermore, in order to achieve the stated fourth 
object, an open/close-type communication terminal of the 
present invention has a lid which covers a main body of the 
communication terminal, the lid opening and closing by (a) 
sliding, or (b) pivoting on a hinge to which the lid is 
attached, including a first display unit which is positioned so 
as to be visible when the lid is in a closed state; a second 
display unit which is positioned so as to be concealed when 
the lid is in the closed state; a storage unit for storing at least 
one set of a piece of first information and a piece of second 
information; a detection imit for detecting that the lid has 
been put into an open state; a first display control imit for 
having the piece of first information displayed on the first 
display unit; and a second display control imit for having the 



piece of second information displayed on the second display 
unit, when the detection unit detects that the lid has been put 
into the open state while the piece of first information is 
being displayed on the first di^lay unit, wherein the piece 
of second information belongs to a same set as the piece of 
first information. 

[0040] According to the stated construction the second 
information is di^layed by opening the main body, meaning 
that the second information is obtained easily. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0041] These and other objects^ advantages and features of 
the invention will become apparent form the following 
description thereof taken in conjunction with the accompa- 
nying drawings which illustrate a specific embodiment of 
the invention. In the drawings: 

[0042] FIG. 1(a) is a front view of the folding commu- 
nication terminal of the present invention; 

[0043] FIG. 1(6) is a side view of the folding communi- 
cation terminal of the present invention when open; 

[0044] FIG. 1(c) is front view of the folding communi- 
cation terminal of the present invention when dosed; 

[0045] FIG. 2 is a function block drawing of the folding 
conmiunication terminal of the present invention; 

[0046] FIG. 3 shows the data structure of ^a Jable-whidi 
shows a so-called address book in. which -names^e-o^ 
addresses and telephone numbers are-in corre^ndeiaoe; 

[0047] FIG. 4 shows the data structure^f a table for 
registering incoming-call history information;."^ 

[0048] FIG. 5 shows the data structure of a table for 
registering incoming-mail history information; 

[0049] FIG. 6 shows the daU structure of a table for 
registering incoming-message history information; 

[0050] FIG. 7 shows how the display state of the sub- 
display changes while the housing is dosed; 

[0051] FIG. 8 shows a di^lay state of the main di^lay if 
the housing is opened while incoming-mail historyjnfp^ 
mation is displayed on the sub-di^lay, and^the'subseqiient 
display state of the sub-di^lay if th e,tjoiisiiigjsjh enj;l6sed; 

[0052] FIG. 9 shows a di^lay state of the main display if 
the housing is opened while incoming-message history 
information is di^layed on the sub-display, and the subse- 
quent display state of the sub-display if the housing is then 
closed; 

[0053] FIG. 10 shows a display state of the main display 
if the housing is opened while incoming-call history infor- 
mation is displayed on the sub-di^lay, and the subsequent 
display state of the sub-di^lay if the housing is then closed; 

[0054] FIG. 11 is a flowchart showing the procedure by 
the control unit for displaying on the main display; and 

[0055] FIG. 12 is a flowchart showing the procedure by 
the control unit for displaying on the sub-display. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 
[0056] The following explains a folding communication 
tenninal 100 in an embodiment of the present invention with 
reference to the drawings- Q 
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[0057] <Structufe> 

[0058] FIG. 1 shows outer views of the folding commu- 
oication terminal 100 of the present invention. 

[0059] The folding communication terminal 100 is an IS 
(Interim Staadard)-95 CDMA (Cbde EHvision Multiple 
Access) foldable portable telephone of which FIG. la 
shows a front view when open, FIG. lb shows a left side 
view when open, and FIG. Ic shows a firont view when 
closed. I 

[0060] Visible parts of the folding joommunication termi- 
nal 100 are housing 101, a m ain dis pjayllOi^flegblc;^^ 9 
/I03, a^4-position key 104,'WeSSrSey 105, amenu/OK 
k^2Jl?^» an end^wer key 107, a numeric key pad 108, a 
microphone 109, an earphone terminal cover 110, a web key 
111, a ^id fiJ)Kkey ll2,a s ide sctoII key 113 , a sta rt ke^ 114 , 
an antenna 115, a speaker il6, an^inooming-communication 
lamp 117, a sub-dj^lay^llS^^'and an open/close detection 
switch 119. 



[0061] The housing 101 is foldable housing made of resin 
and so on and has a hinge in the center. The housing unit 101 
is made up of top housing 101a and bottom housing lOlb. 

[0062] The main display 102 and the speaker 116 are on 
the inner face of the top housing 101a, while the incoming- 
call lamp 117 and the sub-display 118 are on the outer face 
of the top housing 101a. 

[0063] Here the inner face refers to the face of the housing 
unit 101 that cannot be seen when the folding communica- 
tion terminal is completely closed. 



[0071] The e-mail key 105 is a pushbutton switch for 
having an electronic mail function screen displayed. 

[0072] The menu/OK key 106 is a pushbutton switch for 
proceeding to items in the menu and confirming selected 
items. 

[0073] The end/power key 107 is a pushbutton switch for 
turning the power to the folding conmiunication terminal on 
and off, and for ending calls. 

[0074] The numeric key pad 108 is a group of 12 push- 
button switches, each of which oorre^nds to a number 
and/or one or more characters. These pushbutton switches 
are for inputting characters for telephone numbers, e-mail, 
and so on. 

[0075] The microphone 109 converts input voices into 
electric signals (hereinafter "Voice signal(s)'^, and outputs 
the voice signals to a voice processing imit 124 ^^h will 
be explained later. 

[0076] The earphone terminal cover HO protects an ear- 
phone terminal (not illustrated). 

[0077] The web key 111 is a pushbutton switch for pro- 
ceeding to a display screen for an Internet connection 
function. 



i 



[0064] The earphone terminal cover 110, the side OK ke: 



v^ll2, and.the- adc scroU-key"113^ are"an-tfae4eft-side-OT^ 
lower housing 101b. ~ 

[0065] The fle x ible key 1^ , ^ 4-position key 104, t he 
e-mail key lOs/the m&nvJdK key lo!&, the end/power key 
107, the niuneric key pad 108, the microphone 109, the web 
key 111, the start key 114, and the open/close detection 
switch 119 are on the front inner face of the bottom housing 

lom 

[0066] The main display 102 is a cobr LCD (Liquid 
Crystal Display) wtiidi can di^lay approximately 100 char- 
acters without scrolling. 

[0067] \%ual information displayed on the main display 
102 incltides details about information regarding incoming- 
communication history (hereinafter "detailed information") 
which cannot be fuhy displayed on the sub-di^lay 118 
(which will be explained later). 

[0068] The detailed information includes information such 
as a telephone number or an e-mail address of a caller/sender 
when a call, e-mail or so-called c-mail (a type of electronic 
mail which is shorter than e-mail) is received, and also other 
information ^^ch can be obtained consequently such as the 
caller'^^sender's name. 

[0069] The flexible keys 109 are three switches which are 
for selecting display items on the main display 102 which 
correspond respectively to the positions in which the 
switches are placed. 

[00701 The 4- position.key-104^ moves up^ down,, left, 
riglht to move t he cursor and scroU items displayed Qn 
main"dis ^lay-102r 



and) 
HheS 



[0078] The side OK key 112 is a sliding switch for memo 
reproductibnrvoice- recording, and confirming a selected 
item. 

[0079] ^The scrolLke y^ll3-c onsists.of-2^button-switchesr) 
and is for scrolling^ displayed pages ^up and down: — ' ^ 

[0080] The start ke y 114 is a button switch f or starting 
conmiunication when a call is made or received. 

[0081] Hie anteima 115 is a whip antenna for tuning to 
transmission and reception radio waves. 

[0082] The speaker 116 is made up of a piezoelectric 
device and so on, and performs electric-acoustic conver^on 
of received signals and outputs caller's voices, and a ringer 
tone to infonn the user of incoming-calls. 

[0083] The incoming-communication lamp 117 is an LED 
(light-emitting diode) for notifyii^ the user visually of 
incoming-communication. 

[0084] The incoming-communication lamp 117 blinks 
green when there is incoming-communication, and red dur- 
ing recharging of the folding communication terminal 100. 

[0085] The sub-display 118 is made up of a black and 
white LED display apparatus and so on, and di^lays a 
maximum of approximately 10 diaracters. The sub-display 
118 is for di^laying a stand-by screen which includes the 
time and the electric field intensity, and also for displaying 
part of information from amongst the information regarding 
the inooming-oommunication history (hereinafter ''incom- 
ing-communication history information") which is di^lay- 
able within the above-described maximum number of char- 
acters (hereinafter ''simplified informadon"). 

[0086] The simplified information which is displayed on 
the sub-display 118 is information regarding the latest type 
of incoming-communication from amongst three types of 
incoming-communication: calls, e-mail, and c-mail. Here 
the content displayed is incoming-communication history 
information about the type of inooming-commtmication 
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which was received the latest and whose details have not 
been confirmed by the user. In other words, the number of 
incoming-communications of the type that have not been 
displayed on the main display 1Q2, and the time that the last 
incoming-communication was received. 

[0087] The open/close detection switch 119 is a micro- 
switch that detects mechanically whether the folding com- 
munication terminal 100 is open or dosed. 

[0088] FIG. 2 is a function block drawing showing the 
structure of the folding communication terminal of the 
present invention in more detail. 

[0089] The folding communication terminal 100 has the 
antenna 115, a transmission/reception unit 121, a modula- 
tion/demodulation unit 122, an voice prooes^i^ unit 124, 
the microphone 109, the q;)eaker 116, a control unit 120, the 
main display 102, the sub-display 118, an open/dose detec- 
tion switch 119, and an operation unit 123. 

[0090] Note that function units whidi are the same in FIG. 
1 have the same numbering here, so an explanation of these 
will be omitted. 

[0091] The transmission/receptioD unit 121 is a drcuit 
made up of a filter, an amplifier and so on, and receives and 
transmits communication data wirelessly fromAo external 
devices through the antenna 115. 

[0092] Tlie communication data is voice data including 
voice in conversations, and characters in e-mail and c-maH 
(hereinafter c-mail will be referred to as ''character mes- 
sage(sy), and control data which is mainly used for com- 
munication control and includes information such as a 
caller's telephone number and so on. 

[0093] In addition, this control data includes three types of 
management information: managpment information which 
includes a caller's telephone number sent by the caller ^en 
initiating voice communication (hereinafter "call manage- 
ment information"), management information for e-mail 
transmitted according to an SMS bearer (short message 
bearer) system (hereinafter ''mail management informa- 
tion"), and management information for character messages 
(hereinafter "message management information"). 

[0094] The management information does not include the 
main body of the e-mail and so on, but is limited to 
information specifying the sender/caller, the subject of an 
e-mail, and so on. The user deddes whether to obtain the 
main body after referring to this information. 

[0095] In other words, a data transmission method is used 
in which, for e-mail and character messages, information for 
specifying the sender's e-mail address, telephone niunber 
and so on which is of low capadty aixl does not incur a 
charge to obtain arrives first, the user uses this information 
as a basis to select whether to obtain the main body, and only 
the selected information is received for a charge. 

[0096] The modulation/demodulation unit 122 modulates 
data to be transmitted, and demodulates data which is 
received. 

[0097] In addition, the modulation/demodulation imit 122, 
after extracting voice data from the demodulated data and 
outputting the voice data to the voice processing uinit 124, 
ou^uts the above-described data, in other words the control 
data and the character data, to the control unit 120. 



[0098] The control unit 120 is composed of a micropro- 
cessor and a ROM (read only memory) 201, a RAM 
(random access memory) 202 for storing data temporarily, 
aixl so on. The control unit 120 executes procedures such as 
making and receiving calls* establishment of calls^ and so 
on, following a control program stored in the ROM 201. In 
addition, the control unit 120 controls di^laying of irKom- 
ing-communication history information which shows that a 
call, e-mail, or character mail has been received. 

[0099] Note that the present invention relates to control for 
displaying of incoming-communication history information. 
Since making, receiving, and establishment of calls are 
conunonly known, detailed explanations of these will be 
omitted. 

[0100] The control unit 120 stores information from the 
operation unit 123 (hereinafter "input information'*) in the 
RAM. Character information of e-mails and so on in the 
input information is outputted to the modulation/demodula- 
tion unit 122 as transmission data. 

[0101] In addition, when there is irxx)ming-commuiiica- 
tion such as voice, e-mail, and diaracter mail from an 
external device, the control unit 120 notifies the user by, for 
instance, a beep. 

[0102] The control unit 120 also executes procedures, 
according to instructions from the user, for obtaining the 
data of the inoomiiig-calls e-mail, and character messages. 

[0103] The above procedures are the same as conventional 
procedures. 

[0104] Regardless of whether there is an incoming-call, 
e-mail, or character message, if the user is not near the 
folding communication tenninal 100, or notices the incom- 
ing-communication but cannot respond, the result is that the 
folding communication terminal 100 is left as is without the 
incoming-commimication being confirmed. 

[0105] However, even if the user misses the incoming- 
communication, it is still possible to confirm what the 
conmiunication was because control data including a caller's 
telephone number, a sender's e-mail address or the like is 
obtained on receiving the communication. 

[0106] The following explains control for displaying the 
incoming-communication history information. 

[0107] The control unit 120 receives the control data and 
the diaracter data from the modulation/demodulation unit 
122, stores the data in the RAM 202, and generates incom- 
ing-communication history information based on the control 
data for each call, e-mail, or diaracter message that is 
received. 

[0108] More specifically, when incoming-call manage- 
ment information is included in the control data received 
from the modulation/demodulation unit 122, the control unit 
120 judges whether the call corresponding to the voice 
management information can be established, in other words 
whether the user answers the call. 

[0109] If the call is established the control unit 120 
generates information showing that there was an answer 
(hereinafter "answer information"). 

[0110] On the other hand, if the call carmot be established 
the control unit 120 generates information showing that 
there was no response (hereinafter '^answered informa- 
tion"). 
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[OUl] The control unit 120 also judges whether the call- 
er's telephone number is included in the voice management 
information, and if the judgement is a£Srmative, extracts the 
telq)hone number. 

[0112] On the other hand, if the caller's telephone number 
is not included in the voice management information, in 
other words the caller ID is not set, the control unit 120 
generates information showing that the caller's identifica- 
tion is not set (hereinafter "caller ID-unset information''). 

[0113] If the telephone number is extracted, the control 
unit 120 refers to a list of names, e-mail addresses and 
telephone numbers registered in the RAM 202 and judges 
whether the extracted telephone number matches any of the 
telephone numbers in the list. 

[0114] When there is a matching telephone number the 
control unit 120 substitutes the extracted telephone number 
with the name which is in correspondence with the matching 
telephone number. 

[0115] Furthermore, the control unit 120 refers to the 
present time and date on reception of call management 
information to obtain the reception time and reception date. 

[0116] The control unit 120 also generates information 
which stores a value showing the type of incoming-com- 
munication (hereinafter '^incoming-communication type 
information'^, in this case showing that the incoming- 
communication type is a call. 

[0117] The control unit 120 also generates a display flag 
showing whether the detailed information has been dis- 
played on the main display or not, in this case the value is 
set to 

[0118] The control (unit 120-corre^nds-the telephone 
number, name, or the caller ID-uiiset jnfonnatio^^ the 
answer infohnatioi] or thelinaiiswered information, and then 
corresponds the reception date, reception time, incoming-' 
communication type information and the di^lay flag and 
registers the result (hereinafter "incoming-call history infor-j 
mation*^ in a table 400 in the RAM 202. Note that the table; 
400 will be explained later. ^ 

[0119] Then, after registering the above items, the control 
unit 120 counts the number of display flags in the table 400 
having the value "C, and registers that immber in the table 
400 as a ooaunumcation count. 

[0120] In other words^ the conununication count shows 
the number of pieces of incoming-call history information 
that have not been displayed on the main di^lay unit 102. 

[0121] Furthermore, the control unit 120 allocates num| 
bers in the table 400 by corresponding the number 1 with the 
newest piece of incoming-call history information, in other 
words that with the latest reception time, and then correj 
spending successively incrementing numbers to each other 
piece of incoming-call history information in order from 
newest to oldest l 

[0122] The following shows the procedure which takes 
place in the control unit 120 when mail management infor- 
mation is included in control data received from the modu- 
lation/demodulation unit 122. 



[0123] The control unit 120 judges whether the main body 
of the mail to which the mail management information 
corresponds has been read. If the main body has been 
displayed the control unit 120 generates information show- 
ing that the main body has been read (hereinafler "read 
information"). 

[0124] On the other hand, if the main body has not been 
displayed the control unit 120 generates information show- 
ing that the main body has not been read (hereinafter 
"unread information"). 

[0125] The control unit 120 then extracts the sender's 
e-mail address which is included in the mail management 
information. 

[0126] After extracting the e-mail address, the control unit 
120 refers to the list of names, e-mail addresses, and 
telephone numbers registered in the RAM 202, and judges 
whether there is an e-mail address which corresponds to the 
extracted e-mail address. 

[0127] When there is a matching e-mail address the con- 
trol unit 120 substitutes the extracted e-mail address with the 
name which is in correspondence with the matching e-mail 
address. 

[0128] The control unit 120 then obtains the subject of the 
e-mail from the mail management information. 

[0129] In addition, on receiving mail management infor- 
mation, the control unit 120 obtains the reception time and 
the reception date by referring to the present time and date. 

[0130] Hie control unit 120 also generates ixKX)ming- 
communication type information which stores a value show- 
ing that the incoming-conununication type is e-maU. 

[0131] The control unit 120 then ooimts the number of 
pieces of incoming-mail history information showing that 
"^e-mail has been received that are stored in the RAM 202, and 
obtains the number of pieces of incoming-mail history 
information plus 1. Note that the incoming-mail history 
information will be explained later. 

[0132] The control unit 120 also generates a display flag 
showing whether the detailed information has been dis- 
played on the main display or not, in this case the value is 
set to "(T. 

[0133] The control unit 120 corresponds the e-mail 
address or the name with the read information or the unread 
information, and then corresponds the subject, the reception 
date, the reception time, the incoming-communication type 
information and the display flag and registers the result 
(hereinafter "incoming-mail history information") in a table 
500 in the RAM 202. The table 500 will be explained later. 

[0134] Note that information for identifying a sender/ 
caller such as e-mail address, telephone number, and name, 
and the caller ID-unset information which is generated 
instead of the information for identifying a sender/caUer are 
together called "identification information" hereinafter. 

[0135] After the above*described items are registered, the 
control unit 120 counts the number of display flags in the 
table 500 which have the value "(T, and registers the number 
in the table 500 as the communication count. 

[0136] In other words, the communication count shows 
the number of pieces of incoming-maO history information 
that have not been dii^layed on the main display 102. 
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[0137] Furtbennore, the control unit 120 allocates num* 
bers in the table 500 by coirespooding the number 1 with the 
newest piece of incoming-mail history infonnatioo, in other 
words that with the latest reception time, and then corre- 
sponding successively incrementiiig ntimbers to each other 
piece of incoming-mail history information in order of 
newest to oldest 

[0138] The following shows the procedure in the control 
unit 120 when message management information is included 
in control data received from the modulation/demodulation 
unit 122. 

[0139] The control unit 120 judges whether the main body 
corresponding to the message management information has 
been read. 

[0140] If the main body has been displayed, the control 
unit 120 generates information showing that the main body 
has been read, namely, read information. 

[0141] On the other band, if the main body has not been 
displayed, the control unit 120 generates information that 
the main body has not been read, namely, unread informa- 
tion. 

[0142] The control unit 120 also judges whether the call- 
er's telephone number is included in the message manage- 
ment information, and if the judgement is affirmative, 
extracts the telephone number. 

[0143] On the other hand, if the caller's telephone number 
is iK>t included in the voice management information, the 
control unit 120 generates caller ID-unset information. 

[0144] If the telephone number is extracted, the control 
unit 120 refers to a list of names, e-mail addresses and 
telephone numbeis registered in the RAM 202 and judges 
whether the extracted telephone number matches any of the 
telephone numbexs in the list. 

[0145] When there is a matching telephone number the^ 
control unit 120 substitutes the extracted telephone number 
with the name which is in correspondence with the matching 
telephone number. 

[0146] Furthermore, the control unit 120 refers to the 
present time and date on reception of the message manage- 
ment information to obtain the reception time and reception 
date. 

[0147] The control unit 120 also generates incoming- 
communication type information which stores a value show- 
ing that the inoomii^-communication type is diaracter mes- 
sage. 

[0148] Then the control unit 120 counts the number ofH 
pieces of incoming-message history information ^owingl^j 
that a message has been received that are stored in the RAM 
202, and obtains the number of pieces of incoming-message 
history information plus 1. Note that the incoming-message 
history information will be explained later. 

[0149] The control unit 120 also generates a di^lay flag 
showing whether the detailed information has been dis- 
played on the main display or not, and in this case the vahie 
is set to "0". 

[0150] The control unit 120 then corresponds the tele- 
phone number and name or the caller ID-unset information 
with the read information or tl^ non-read information, and 



then corresponds the reception data, reception time, incom- 
ing-commimication type information and the display flag 
and registers the result (hereinafter ''incoming-message his- 
tory information'^ in a table 600 in the RAM 202. Note that 
the table 600 will be explained later. 

[0151] Hien, after registering the above items, the control 
unit 120 counts the number of display flags in the table 600 
having the value ''O", and registers that number in the table 
600 as a communication count. 

[0152] In other words, the communication count shows 
the number of pieces of incoming-message history informa- 
tion that have not been displayed on the main display unit 
102. 

[0153] Furthermore, the control unit 120 allocates num- 
bers in the table 600 by corresponding the number 1 with the 
newest piece of incoming-message history infannation, in 
other words that with the latest reception time, and then 
corre^)onding successively incrementing numbers to each 
other piece of incoming-message history information in 
order of newest to oldest. 

[0154] This completes the explanation of how the control 
unit 120 updates the contents of the tables 400, 500, and 600 

on reception of commimication. 

[0155] After updating, when the housing unit 101 is 
folded, the control unit 120 judges \^iiether a ^ut signal 
showing that the housing unit 101 is folded is being input 
from the open/close detection switch 119. Based on the 
result of the judgement, the control unit 120 judges where 
and to what extent the information in the updated table is to 
be dii^layed. In other words, the control unit 120 judges 
which of the main di^lay 102 and the sub-di^lay 118 the 
information is to be displayed, and displays the information 
accordingly. 

[0156] More specifically, when there is a shut signal, the 
control unit 120 outputs, ftt>m amongst the items in the 
updated table, the incoming-communication type informa- 
tion and the reception time to the sub-di^lay 118 as sim- 
plified information, and corre^>onds the date and the time 
that the simplified information was output, in other words, 
simplified information display time. 

[0157] Accordingly, if there is already other simplified 
information dii^layed on the sub-display 118, this simplified 
information is replaced with the simplified information. 

[0158] On the other hand, if a shut signal is not being 
input, the control unit 120 outputs the reception time, the 
answeredAmanswered information or the read/dnread infor- 
mation, the reception date of pieces of incoming-oommimi- 
cation history information to \^ch the numbers were allot- 
ted, and the numbers, to the main display 102 as detailed 
information. All the values of the display flag3 in the table 
corre^nding to this output are set to "1", and the value of 
the communication count is set to **0". 

[0159] It should be noted that when output to the main 
di^lay 102 is performed after updating the table 500, the 
control unit 120 also includes and outputs the subject in the 
detailed information. 

[0160] Furthermore, when the shut signal ceases beii^ 
input during the outputting of the simplified information to 
the sub-di^Iay 118, the control unit 120 terminates the 
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output of the simplified information to the sub-di^lay 118, 
outputs the detailed information corresponding to the ter- 
minated simplified infonnation to the main di^lay 102, sets 
all the values of the dii^lay flagis in the table conesponding 
to the output to '^l", and sets the communication count to 

[0161] In addition, if a shut signal is input while the 
control unit 120 is outputting the detailed information to the 
main display 102, the control unit 120 stops the output from 
amongst the tables 400, 500, and 600 ^ose count is 1 or 
more, outputs the simplified information whose display time 
is latest, and the total count of the pieces of simplified 
information. Hien the control unit 120 corre^wnds the date 
and time that it output the simplified information in the same 
table, in other words the simplified information di^lay time. 

[0162] Note that since the di^lay content of the main 
display 102 cannot be confirmed when the housing 101 is 
close, the main display 102 is turned off at this time. Since 
when the housing 101 is opened all information regarding 
the communication history information is di^layed on the 
main dii^lay 102, at this time the sub-di^lay imit 118 is 
turned off. 'niming off the di^lay in this manoer contributes 
to power conservation. 

[0163] The operation unit 123 is made up of the flexible 
key 103, the 4-position key 104, thee-mail key 105, the 
menu/OK key 106, the end/^wer key 107, the numeric key 
pad 108 the web key 111, the side OK 112, the side scroU key 
113, and the start key 114. 

[0164] The operation unit 123 outputs input information 
input using the keys to the control tmit 120. 

[0165] The voice processing unit 124 performs D/A con- 
version and so on of voice data received from the modula- 
tion/demodulation unit 122 and outputs the result to the 
speaker 116. 

[0166] In acklition, the voice processing unit 124 receives 
voice signals from the microphone 109, performs A/D 
conversion of the signals, and outputs the results to the 
modulation/demodulation unit 122. 

[0167] <Data> 

[0168] FIG- 3 shows a data structure of a Uble 300\ 
showing a so-caUed address book which is stored in the k 
RAM 202 and in ^lich names, e-mail addresses, and/ 
telephone numbers are stored in correspondence. 

[0169] A name column 301 shows the name of each 
person registered in the address book. An e-mail address 
column 302 shows the e-mail address of each person, and a 
telephone number column 303 shows the telephone number 
of each person. 

[0170] By using^ the tablc3 00, not only is the user saved 
from having to input telephone niunbeis ^en making calls 
and e-mail addresses when transmitting e-mail, but also 
when a caller's/sender's telephone number or e-mail address 
is notified, even if the user cannot tell who the caller/sender 
is just from the telephone number or e-mail address, the 
caller can be identified quickly because the telephone num- 
ber or e-mail address in converted to the caller's/sender's 



[0171] FIG. 4 shows the data structure of the Uble 400 for 
registering incoming-call history information. / d 



[0172] An conmiunication count field 401 shows the num- 
ber of pieces of incoming-call history infonnation which 
have not yet been dii^layed on the main display 102, in other 
words^ the number of calls ^ose value in a di^lay flag 
column 408, which will be explained later, is ''0^. 

[0173] An incoming-communication type information 
field 402 shows the type of information stored in the table, 
and here "caU" is shown, expressing incoming-call history 
information. 

[0174] A reception time column 403 shows the time that 
control data which includes incoming-call history informa- 
tion was received. 

[0175] A identification information column 404 basically 
shows callers' telephone numbeis» but if a tel^hone number 
is registered in the table 300, the caller's name is registered 

instead of the telephone number.—^ 

[0176] Note that if a caller's iPyis unset, the caller's 
telephone number is not stored. Instead this is indicated by 
"caUer ID unser. V,^r=^-^ 

[0177] A answered/unanswered information column 405 
shows \^tber or not the user answered to an incoming-call 
correi^nding to reception of control data which includes 
incoming-caU history information. 

[0178] A reception date column 406 shows the date on 
\^ch control data \^ch includes incoming-call history ^ 
information was received, 

[0179] A number column 407 shows numbers allocated 
successively to incoming-call history information in order of 
latest to earliest 

[0180] Note that the infonnation shown in the reception 
time column 403 through to the number column 407 is the 
information displayed on the main di^lay 102 as detailed 
information. 

[0181] The display flag column 408 shows whether or not 
incoming-caU history information has been di^Iayed on the 
main di^lay 102. For example, if the housing 101 is open 
and conversation is initiated when a call is received, either 
the caller's telephone number, the caller's name, or caUer ID 
unset is displayed on the main di^^lay 102, therefore the 
value of the dii^lay flag of the corresponding incoming-call 
history information becomes "l". 

[0182] Furthermore, if the housing 101 is opened while'A 
simplified content is displayed on the sub-di^lay 118, the 
incoming-call history information of all the calls registered* 
in the table 400 is displayed on the main display 102,' 
therefore the vahie of all the display flag^ becomes ''I' 



[0183] A simplified information di^lay time field 409 \ 
shows the date and time that simplified information about | 
the incoming-call history infonnation was last displayed on J 
the sub-display 118. 

[0184] Note that the infonnation shown in the incotning- 
communication count field 401 and the incoming-commu 
nication.typejnformation^eld 402, and information shown 
inthe-reo^tion time o^umn 403 forcaU history^information 
of which the value of the di^lay flag cohmah'408 is are 
displayed on the sub-display 118 as simplified information. 

[0185] ilG. 5 shows the data structure of the Uble 500 for 
registering-inooming-mail history information. 
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[0186] Ao moomiDg-ooinmunicatioa count field 501 
shows a number of pieces of inco mipg-mail history infor- 
mation that ha ve dot vet been displavedon the main display 
102, in other words the number of vi[ues_^(r in a di^lay 
flag column 509, which sd lLbc explained late r, 

[0187] An incoming-communication type information 
field 502 shows what type of information is stored in the 
table, and here "^e-mail" shows that the type is incoming- 
mail history information. 

[0188] The reception time column 503 shows the time that 
control data which includes incomiiig-mail history informa- 
tion was received. 

[0189] A identification information oohinm 504 baacaUy 
shows senders' e-mail addresses^ but if an e-mail address is 
registered in the table 300, the sender's name is registered 
instead of the e-mail address, 

[0190] A subject column 505 shows a subject given to 
each e-mail by the sender. 

[0191] An readAmread information column 506 shows 
whether the main body of each e-mail has been read or not. 

[0192] A reception date column 507 shows the data that 
each piece of control data which includes incoming-mail 
history information was received. 

[0193] A number column 508 shows numbers allocated 
successively to incoming-mail history infoimation starting 
with the latest. 

[0194] The di^lay flag column 509 shows whether or not 
incoming-man history information has been di^layed on 
the main dii^lay 102. For example, if the housing 101 is 
open when an e-mail is received, the sender's e-mail address 
or the sender's name, and the subject are displayed on the 
main di^lay 102, therefore the value of the di^lay flag of 
the corresponding inoomiiig-mail history infoimation 
becomes "1". 

[0195] Furthermore, if the housing 101 is opened while 
simplified content is displayed on the sub-dii^lay 118, the 
incoming-mail history information of all the e-mails regis- 
tered in the table 500 are displayed on the main ^sp\xy 102, 
therefore the value of all the d^lay flags becomes "1". 

[0196] Note that the folding communication terminal 100 
of the present invention can directly obtain the main body 
corresponding lo a piece of incoming-mail history informa- 
tion without dL^laying the detailed information by the user 
performing an operation from the initial screen which is 
displayed on the main di^lay 102. When such a procedure 
is peiformed the value of only the display flag of the 
displayed incoming-mail history information becomes "1**. 

[0197] Therefore, it is possible that pieces of incoming- 
mail history information that are older than the piece of 
incoming-mail history information whose value of the dis- 
play flag is "1" have a display flag whose value is "C. 

[0198] A simplified information dii^lay time field 510 
shows the date and time that simplified information about 
the incoming-mail history information was last di^layed on 
the sub-dii^lay 118. 

[0199] Note that the information shown in the number of 
communications field 501 and the incoming-communication 
type information field 502, and information shown in the 



reception time column 503 for incoming-mail history infor- 
mation of which the value of the di^lay flag column 509 is 
**(r are displayed on the sub-display 118 as simplified 
information. 

[0200] FIG. 6 shows the data structure of the table 600 for 
registering inooming-message history information. 

[0201] A communication count field 601 shows the niun- 
ber of pieces of inooming-message history information that 
have not yet been di^layed on the main display 102, in other 
words the number of values ''O" in a display flag colunm 
608, which will be explained later. 

[0202] An incoming-communication type infoimation 
field 602 shows what type of information is stored in the 
table, and here "character message" shows that the type is 
incoming-message history information. 

[0203] The reception time column 609 shows the time that 
control data which includes incomiitg-message information 
was received. 

[0204] An identification infoimation column 604 basically 
shows senders' e-maU addresses, but if a telephone number 
is registered in the table 300, the sender's name is registered 
instead of the telephone number, in the same manner as table 
400. 

[0205] An readAmread information column 605 shows 
whether or not the main body of the character message 
oorreqwnding to reception of control data which includes 
incoming-message history information has been read. 

[0206] A reception date column 606 shows the date on 
which control data which includes incoming-message his- 
tory information was received. 

[0207] A number column 607 shows numbers aUocated 
successively to incoming-message history information in 
Older of latest to earliest.. 

[0208] The display flag column 608 shows whether or not 
inooming-message history information has been displayed 
on the main display 102. For example, if the housing 101 is 
open when a character message is received, either the 
sender's telephone number or the sender's name is di^layed 
on the main di^lay 102, therefore the value of the display 
flag of the oorre^nding incoming-message history infor- 
mation becomes 

[0209] Furthermore, if the housing 101 is opened while 
simplified content is displayed on the sub-display 118, the 
incoming-message history information about all the charac- 
ter messages registered in the table 600 is di^layed on the 
main display 102, therefore the vahie of all the d^play flags 
becomes "1". 

[0210] A simplified information di^lay time field 609 
^K)W5 the date and time that simplified information about 
the incoming-message history information was last dis- 
played on the sub-di^lay 118. 

[02IL] Note that the information shown in the reception 
time column 603 to the number column 607 is displayed on 
the main display 102 as detailed information. The informa- 
tion in the communication count field 601 and the incoming- 
conmiunication type information field 602, and information 
shown in the reception time column 603 for incoming- 
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message history ioformatioa whose vahie is *^Qr in the 
display flag cohuna 608 are displayed on the sub-display a 
simplified infonnation. 

[€212] Note that the value in the display flag columD 408 
in FIG. 4, the value in the display flag column 509 in FIG. 
5, and the value in the display flag column 608 in FIG. 6 
show whether detailed information about each of the types 
of incoming-communication history information have been 
displayed on the main display 102 or not. In the following 
those whose flag vahie is *^ will be referred to as '^dis- 
played detailed informatioD''. 

7-:[021^"^^play> 

—[Q2t4] Next the display 'TOntents of the sub^display 118 
will be explained: 

[0215] The folding communication terminal 100 performs 
poation registration by transmitting and receiving signals in 
a set order to/from a base station which is not illustrated^ 
according to control by the control unit 120, and then moves 
into stand-by. 

[0216] FIG. 7 shows changes in the display contents of the 
sub-display when the housing is in a folded state. 

[0217] FIG. 7(A) shows the default screen displayed on 
the sub-display 118 in stand-by. The default screen shows 
the current time ''9:30" and an antenna pictograph which 
corresponds to the electric field strength. 

[0218] The folding communication tenninal 100 has a 
timer and an RSSI (received signal strength indication) 
detector unit (not illustrated) as function units for detecting 
the time and the electric field strength. 

[0219] Note that the control unit 120 may display icons to 
show settings of the terminal or that e-mail has been 
received in the blank ^ace to the left of the time display. 

[0220] FIG. 7(B) shows another screen on the sub-display 
118 in stand-by, and shows a state of displaying after the 
screen in (A) in a case in where a call was received at 10:00 
but the call was not answered. 

[0221] Thus, this screen shows that the detailed informa- 
tion about the call has not been displayed, and that there is 
a total of one call for ^lich the detailed information has not 
been displayed. 

[0222] FIG. 7(C) shows a screen on the sub-display 118 in 
stand-by after the screen (B), showing a state in which 
despite an e-mail being received at 10:30, confirmation of 
the e-mail has iK>t been made. 

[0223] Thus» this screen shows that the detailed informa- 
tion about the e-mail has not been di^layed, and that there 
is a total of one e-mail for which the detailed information has 
not been displayed. 

[0224] FIG. 7(D) shows a screen on the sub-display 118 
in stand-by after the screen (C), lowing a state in which 
despite a c-mail being received at 11:00, confirmation of this 
c-mail has not been made. 

[0225] Thus, this screen shows that the detailed informa- 
tion about the c-mail has not been dii^layed, and that there 
is a total of one c-mail for which the detailed information has 
not been di^layed. 



[0226] FIG. 7(E) shows a screen on the sub-dii^lay 118 in 
stand-by after the screen (D), showing a state in which 
despite an e-mail being received at 11:30, confirmation of 
this e-mail has not been made. 

[0227] In this case the e-mail received here and the e-mail 
received previously mean that there are two e-mails for 
which the detailed information has not been di^layed. 

[0228] As the folding communication tenninal 100 
receives each communication successively in the order 
shown from (B) through to (E), the control imit 120 writes 
information showing that the detailed information has not 
been displayed, in other words the control unit 120 writes 
detailed undi^lay information to the tables 400, 500, and 
600 in the RAM 202. 

[0229] Note that the defiiult screen in (A) will be called a 
''stand-by simplified screen" hereinafter. 

[0230] Ne3it, the display contents of the maim di^lay 102 
will be explained. 

[0231] Here, if the display state is currently that of (£) in 
FIG. 7 and the user opens the folding communication 
terminal 100, the control unit 120 recognizes^ according to 
the signal input from the open/close detection switch 119 
ceasing, that the housing 101 has been opened, in other 
words that the housiiig 101 is in the state in FIG. la, and 
stops displaying on the sub-display 118. 

[0232] FIG. 8 shows the display state of the main display 
when the housing is opened while incoming-mail history 
information in being di^layed on the sub-di^lay, and the 
display state of the sub-display when the housing is subse- 
quently closed. 

[0233] The control unit 120, on terminating the di^lay on 
the sub-display 118, di^lays the detailed information about 
the e-mail on the main display 102 as shown in FIG. 8(A). 
This is because the control unit 120 was displaying on the 
sub-display 118 that an e-mail had been received. 

[0234] Then, the control unit 120 changes the value of the 
display flag to incoming-mail history information amongst 
the undi^lay detailed information stored in the RAM 202 to 

[0235] According to this procedure, the infiormation 
shown in (C) and (E) in the FIG. 7 regarding the incoming- 
mail history information will no longer be di^layed on the 
sub-display 118. 

[0236] FIG. 8(A) shows that the unread e-mails are e-mail 
number 001 that arrived on September 1 at 10:30 from Taro 
Yamada, and whose subject is 'Tlie other day^, and e-mail 
number 002 that arrived on September 1 at 11:30 from 
jiro@aaa.H)b.co.jp, and whose title is "Meeting". 

[0237] Note that the e-mail number 001 is surrounded by 
a rectangular frame. This is to express that number 001 is 
highlighted, and shows that number 001 is selected. 

[0238] Furthermore, if the menu/OK key 106 is pressed in 
this state the contents of the e-mail number 001 are dis- 
played. Other e-mail can be selected by operations of the 
4-position key 104 up and down. 

[0239] Note that an icon showing the amount of battery 
left is displayed in the top left of the screen. 
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[0240] If the user closes the folding communication ter- 
minal 100 after the state shown in (A) or the content of the 
e-mail is displayed, the control unit 120 recognizes accord- 
ing to an input of a signal from the open/close detection 
switch 119 that the housing 101 has been closed. The control 
unit 120 turns off the main display 102 and refers to the 
simplified information di^lay time in the tables 400» 500, 
and 600 of incoming-conmiunication types whose commu- 
nication count that have not been dkplayed as detailed 
information on the main display 102 is 1 or more. The 
control unit 120 selects the one whose simplified informa- 
tion di^lay time is latest, here FIG. 7(D), and, as shown by 
FIG. 8^), displays that a c-mail, in other words a character 
messagp, was received at 11:00. 

[0241] Next, if the user opens the folding communication 
terminal 100 in the state shown by (B) in FIG. 8» the control 
unit 120 reoogpizes^ according to ibc signal input from the 
open/close detection switch 119 ceasing, that the housing 
101 has been opened and terminates the display on the 
sub-di^lay 118. 

[0242] FIG. 9 shows the di^lay state of the main display 
when the housing is opened while incoming-message history 
information is being displayed on the sub-di^lay, and the 
display state of the sub-display when the bousiiig is subse- 
quently closed. 

[0243] The control unit 120, on terminating the di^lay on 
the sub-display 118, di^lays the detailed information about 
the character message on the main di^lay 102 as shown in 
FIG. 9(A). This is because the control unit 120 was dis- 
playing on the sub-display 118 that a character message had 
been received. 

[0244] Then, the control unit 120 changes the value of the 
display flag of incoming-message history information 
amongst the detailed undisplay infonnation stored in the 
RAM 202 to "1". 

[0245] According to this procedure, the information 
^wn in FIG. 7(D) regarding the incoming-message his- 
tory information wfll no longer be displayed on the sub- 
display 118. 

[0246] FIG. 9(A) shows that an unread character message 
arrived on September 1 at 11:00, and that six other character 
messages have been received. 

[0247] The re^)ective reception times and dates are shown 
for the six other character messages and it is also shown that 
each of the other character messages has been read. 

[0248] Note that the top, unread character message is 
surrounded by a rectangular frame. This is to expiess that the 
character message is highlighted, and shows that the char- 
acter message is selected. 

[0249] If the menu/OK key 106,is pressed in this state thP 
contents of the character message are displaye^ Other 
e-mail can be selected by operations of~the~4-position key.^ 
104 up and down. 

[0250] If the user closes the folding communication ter- 
minal 100 after the state in (A), or the content of the 
character message is displayed, the control unit 120 recog- 
nizes according to an input of a signal from the open/closed 
detection switch 119 that the housing 101 has been closed. 
The control unit 120 turns off the main display 102 and 



refers to the simplified information display time in the tables 
400, 500, and 600 of incoming-communication types whose 
communication count that have not been displayed as 
detailed information on the main display 102 is 1 or more. 
The control unit 120 selects the one whose simplified 
information di^lay time is latest, here in FIG. 7(B), and, as 
shown in FIG. 9(6), displays that a call was received at 
10:00. 

[0251] Next, if the user opens the folding communication 
tentninal 100 in the state shown by FIG. 9(B), the control 
unit 120 recognizes, according to the signal input from the 
open/close detection switch 119 ceasing, that the housing 
101 has been opened and terminates the display on the 
sub-display 118. 

[0252] FIG. 10 shows the di^lay state of the main display 
when the housing is opened while incoming-call history 
infonnation is being displayed on the sub-display 118, and 
the display state of the sub-display 118 when the housing is 
subsequently closed. 

[0253] The control unit 120, on terminating the display on 
the sub-di^lay 118, delays history information about the 
call, in other words the incoming-call history information, 
on the main di^lay 102 as shown in (A) of FIG. 10. This 
is because the control unit 120 was displaying on the 
sub^lisplay 118 that a call had been received. 

[0254] Then, the control unit 120 changes the vahie of the 
display flag of incoming-call history infonnation amongst 
the detailed undisplay information stored in the RAM 202 to 

**1" 

[0255] According to this procedure, the information 
shown in FIG. 7(B) regarding the incoming-call history 
information will no longer be displayed on the sub-display 
118. 

[0256] FIG. 10(A) shows that at number 01 a call which 
was not answered arrived on September 1 at 11:00 from a 
telephone number 09012345678, and that calls number 02, 
03, and 04 were also received before the call number 001. 
"Answered" indicates calls that the user answered, and 
"missed** indicates calls that the user did not answer. 

[0257] Note that the top, unanswered call is surrounded by 
a rectangular frame. This is to express that the call is 
highlighted, and shows that the caU is selected. 

[0258] If the start key 114 is pressed in this state the 
control unit 120 starts a procedure to make a call to the 
displayed telephone number. 

[0259] If the user closes the folding communication ter- 
minal 100 after the state in (A) or the content of the character 
message is di^Iayed, the control unit 120 recognizes 
according to an input of a signal from the open/closed 
detection switdi 119 that the housing 101 is closed. The 
control unit 120 turns off the main display 102 and refers tc 
the simplified information di^Iay time in the tables 400, 
500, and 600 of incoming-communication types whose 
incoming-communication count that have not been dis- 
played as detailed infonnation on the main di^lay 102 is 1 
or more. The control unit 120 tries to select the one whose 
simplified infonnation display time is latest 
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[0260] However, the number of oommimications in the 
tables 400, 500, and 600 which have not been di^layed on 
the main di^Iay 102 is zero. Since there is no communi- 
cation to display, the control unit 120 di^lays the ordinary 
stand-by display, in other words the default di^lay shown 
by FIG. 10(B): a present time *'12:00^ and an antenna 
pictograph showing the current electric field intensity. 

[0261] Next, if the user opens the folding conununication 
terminal 100 in the state shown by (B) in FIG. 10, the 
control unit 120 recognizes, accorcting to the signal input 
&om the open/close detection switch 119 ceasing, that the 
housing 101 has been opened and stops displaying on the 
sub-di^lay 118, and displays an imtiad screen (hereinafter 
"stand-by detailed screen") on the main display 102 for 
aiding user operations in stand-by. 

[0263] The following explains the operations of the fold- 
ing conununication terminal 100. V ■ ~ ^ 

[0264] FIG. 11 is a flowchart showing the procedure by 
the control unit 120 for dii^laying on the main di^lay 102. 

[0265] The control unit 120 judges whether the signal 
being input from the open/close detection switch 119 has 
ceased (step S701), and waits until the signal being input 
from the open/dose detection switch 119 ceases. When the 
signal has ceased, the control unit 120 turns off the sub- 
display 118 (step S702), and judges whether simplified 
information regarding inooming-conmmnication history 
information was being displayed on the sub-di^lay 118 
(step S703). 

[0266] When simplified information regarding incoming- 
communication history information was not being displayed 
on the sub-di^lay 118, the control unit 120 di^lays the 
stand-by detailed screen on the main display 102 (step 
S704), and ends the procedure. 

[0267] On the other hand, if simplified information regard- 
ing the inooming-communicatiQn history information was 
being displayed on the sub-display 118, the control unit 120 
displays the detailed information related to the simplified 
information about the incoming-communication history 
information on the main dii^lay 102 (step S7Q5), and ends 
the procedure. 

[0268] FIG. 12 is a flowchart show^^S^ure by the 
control umtjj20?gjjj:ji^layin ^ab-d^^y 118. 

[0269] The control unit 120 judges whether a signal is 
being input from the open/close detection switch 119 (step 
S801), and waits £Dr input of a signal firom the open/close 
detection switch 119 to start. When the signal starts, the 
control unit 120 turns off the main display 102 (step S802), 
and judges whether there is any detailed undi^lay informa- 
tion, in other words any whose value of the display flag is 
"0^' (step S803). 

[0270] When there is no detailed undisplay information 
the control unit 120 displays the stand-by simplified screen 
on the sub-display 118 (step S804), and ends the procedure. 

[0271] On the other hand, if there is detailed undisplay 
information, the control unit 120 refers to the incoming- 
communication type information that has not been displayed 
on the main display 102 as detailed information and whose 
incoming-communications count is 1 or more, and di^lays 
the simplified information for the incoming-communication 
is the latest (step S805), and ends processing. 



[0272] As explained above, in the folding communication 
terminal 100 in the present embodiment, when simplified 
information is displayed on the sub-display 118, if the 
housing 101 is opened, detailed information regarding the 
simplified information is displayed on the main dii^lay 102. 
Therefore cumbersome operations arc imnccessary. 

[0273] Furthermore, if the terminal is closed when 
detailed information is being displayed ou the main display 
102, simplified information ^^ch has not been checked by 
the user is di^layed on the sub-di^lay 118 in chronological 
order. This means that the user can easily know of the 
existence of unchecked communications. 

[0274] In addition, if the housing 101 is opened in this 
state, the detailed information is displayed on the main 
display 102 in the same manner as stated above. 

[0275] Note that although a micro-switch for detecting 
mechanically whether the fielding communication terminal 
100 is open or closed is used in the present embodiment, an 
optical sensor that detects that the housing 101 is open, or an 
encoder that detects the angle, and the like may be used. 

[0276] Furthermore, the folding communication terminal 
100 uses a data transfer method in which e-mail and char- 
acter messages are selectively obtainable based on informa- 
tion such as the sender's mail address and telephone number, 
however, a data transfer method in which the whole of 
e-mail and character messages is received may be used. In 
such a case it is possible to di^lay the main body as the 
detailed information. 

[0277] Furthermore, in the present embodiment the main 
display 102 is not limited to being the described LCD, but 
may be for instance an organic EL (electroluminescent). 

[0278] Furthermore, in the present embodiment the sub- 
display 118 is a black and white LCD, but it may be a color 
LCI), or for instance, an organic EL. 

[0279] Furthermore, is the embodiments the sub-di^lay 
118 is shown as beiiig on the outer face of the top housing 
lOla, but it is possible to positu>n the sub-di^lay 118 on the 
outer face of the bottom housing 1016. 

[0280] Furthermore, in addition to portable commxmica- 
tion ^vices of the open/close-type such as that shown in the 
embodiments in which the housing is made of two parts 
hinged together and the lid of the housing opens and closes 
with the hinge as the pivot, in recent years there are also 
portable communication devices i^ch open and close by 
sliding the lid of the housing. The present invention is also 
valid for the sliding open/close-type portable communica- 
tion devices. 

[0281] When the present invention is a sliding pen/close- 
type portable commimication device, in the q)ecification the 
'^housing'* should be read to mean the aforementioned **lid'*, 
"fold" should be read to mean "close (the lidy, and "open** 
should be read to mean to "open (the lid)**. 

[0282] Here, for convenience, the two aforementioned 
types of portable communication devices are both consid- 
ered to be open/close communication terminals. 

[0283] Although the present invention has been fully 
described by way of examples with reference to accompa- 
nying drawings, it is to be noted that various changes and 
modifications will be apparent to those skilled in the art. 
Therefore, unless such changes and modifications depart 
form the scope of the present invention, tiny should be 
construed as being included therein. 
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What is claimed is: 

1. A folding-type oommunication terminal, oomprisiog: 

first di^lay means which is positioned so as to be visible 
when a main body of the communication terminal is in 
a folded state; 

second display means which is positioned so as to be 
concealed when the main body is in the folded state; 

storage means for storing at least one set of a piece of fiist 
informatk>n and a piece of second information; 

detection means for detecting that the main body has been 
put into an unfolded state; 

first display control means for having the piece of first 
information displayed on the fiist diiq;)lay means; and 

second display control means for having the piece of 
second information displayed on the second display 
means, ^en the detection means detects that the main 
body has been put into the unfolded state while the 
piece of first information is being displayed on the first 
display means, wherein the piece of second inforaiation 
belongs to a same set as the piece of first information. 

2. Hie conmiunication terminal of claim 1 

wherein the first di^lay control means fiirther terminates 
a display of the piece of fiist information on the first 
display unit, after the detection means detects that the 
main body has been put into the unfolded state. 

3. The conmiunication terminal of claim 2 

wherein the detection means further detects that the main 
body has been put into the folded state, 

and the first display control means has^ after the detection 
means detects that the main body has been put into the 
folded state, another piece of first information dis- 
played on the first di^lay means until the detection 
means detects that the main body has been put into the 
unfolded state. 

4. The communication terminal of claim 3 

wherein the first display control means prohibits the piece 
of first information from being dii^layed again on the 
first di^lay means after the display of the piece of first 
information has been terminated. 

5. The communication terminal of claim 4 

wherein eadi of the at least one sets is a set of pieces of 
information about one incoming-communication firom 
an external device, 

the communication terminal further comprises: 

generation means for generating, when new incoming- 
communication is received, a set of pieces of infor- 
mation about the new incoming-communication; and 

the first display control means has» when the generation 
means has generated the set of pieces of information 
about the new incoming-communication, a piece of 
first information which belongs to the generated set 
of pieces of information displayed on the first display 
means in place of a piece of first information that was 
being displayed on the first display means when the 
new incoming-communication was received. 



6. The communication terminal of claim 5, further com- 
prising: 

display sequence storage means for storing a display 
sequence lowing an order in whidi pieces of first 
information have been displayed on the first display 
means up until a present time, 

wherein a piece of first information to be displayed after 
the detection means detects that the main body has been 
put into the folded state is a piece of first information 
that is one before in the display sequence to a piece of 
first information that was being displayed until the 
detection means detected that the main body had been 
put into the folded state. 

7. The communication terminal of claim 4, further com- 
prising: 

display sequence storage means for storing a display 
sequence showing an order in which pieces of first 
information have been displayed on the first display 
means up until a present time, 

wherein a piece of first information to be displayed after 
the detection means detects that the main body has been 
put into the folded state is a piece of first information 
that is one before in the display sequence to a piece of 
first information that was being displayed until the 
detection means detected that the main body had been 
put into the folded slate. 

8. An open/dose-type comrnimication temiina] having a 
lid which covers a main body of the communication termi- 
nal, the lid opening and closing by (a) sliding, or (b) pivoting 
on a hinge to which the lid is attached, comprising: 

first display means which is positioned so as to be visible 
when the lid is in a closed state; 

second display means whidi is positioned so as to be 
concealed when the lid is in the closed state; 

storage means for storing at least one set of a piece of first 
information and a piece of second information; 

detection means for detecting that the lid has been put into 
an open state; 

first di^lay control means for having the piece of first 
information displayed on the first display means; and 

second di^lay control means for having the piece of 
second information displayed on the second display 
means, when the detection means detects that the lid 
has been put into the open state while the piece of first 
information is being displayed on the first display 
means, wherein the piece of second information 
belongs to a same set as the piece of first information. 

9. An information display method for displaying infor- 
mation, being for use with a folding-type comrnimication 
terminal comprising (a) first display means vi^ch is posi- 
tioned so as to be visft>le when a main body of the commu- 
nication terminal is in a folded state, (b) second display 
means which is positioned to as to be concealed when the 
main body is in the folded state, and (c) storage me2r?,s for 
storing at least one set of a piece of first information and a 
piece of second information, the information display method 
comprising: 

a detection step for detecting that the main body has been 
put into an unfolded state; 
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a first di^lay step for having the piece of first infonnatioD 
displayed on the first display means; and 

a second display step for having the piece of second 
information displayed on the second display means, 
after the detection step detects that the main body has 
been put into the unfolded state while the piece of first 
information is being displayed on the fiist display 
meansy wherein the piece of second iofonnation cor- 
responds to the piece of first information. 

10. The information display method of claim 9 further 
comprising: 

a di^lay termination step for terminating a display of the 
piece of first information on the first display means, 
after the detection step detects that the main body has 
been put into the unfolded state. 

11. The infomaation di^lay method of claim 10 

wherein the storage means stores a plurality of sets, and 

the information diq;)lay method further comprises: 

a folded detection step for detecting that the main body 
has been put into the folded state; and 

a third display step for having, after the folded detec- 
tion step detects that the main body has been put into 
the folded state, another piece of first information 
displayed on the first display means until the main 
body is detected to have been put into the unfolded 
state. 

12. The information diqilay method of daim 11 further 

comprising: 

a prohibition step for prohibiting the piece of first infor- 
mation from being displayed again on the first display 
means after the di^lay of the piece of first information 
has been terminated. 

13. The information di^lay method of claim 12 

wherein each of the at least one sets is a set of pieces of 
information about incoming-oonmiumcation from an 
external device, and 

the information di^lay method further comprises: 

a generation step for generating, when new incoming- 
communication is received, a set of pieces of infor- 
mation about new inooming-conunuiiication, and 

a fourth di^lay step for displaying, ^^n the genera- 
tion step has generated the set of pieces of informa- 
tion about the new incoming-ooomiunication, a piece 
of first information which belongs to the generated 
set of pieces of information on the first display 
means in place of a piece of first information that was 
being di^layed on the first display means when the 
new incoming-communication was received. 



14. The information di^lay method of claim 13 

wherein the commimication terminal further comprises: 

display sequence storage means for storing a display 
sequence showing an order in which pieces of first 
information have been displayed on the first display 
means up until a present time, and 

in the fourth step, a piece of first information to be 
displayed after the main body is detected to have 
been put into the folded state is a piece of first 
information that is one before in the display 
sequence to a piece of first information that was 
tieing displayed when the detection means detects 
that the main body had been put into the folded state. 

15. The information display method of daim 12 

wherein the communication terminal further comprises: 

di^lay sequence storage means for storing a display 
sequence showing an order in which pieces of first 
information have been displayed on the first display 
means up until a present time, and 

in the fourth step, a piece of first information to be 
displayed after the main body is detected to have 
been put into the folded state is a piece of first 
information that is one before in the display 
sequence to a piece of first information that was 
being displayed when the detection means detects 
that the main body bad been put into the folded state. 

16. A computer-readable program for displaying informa- 
tion on a folding-type communication terminal, the commu- 
nication terminal comprising (a) first dii^lay means whidi is 
positioned so as to be viable when a main body of the 
communication terminal is in a folded state, (b) second 
display means whidi is positioned so as to be concealed 
when the main body is in the folded state, and (c) storage 
means for storing at least one set of a piece of first infor- 
mation and a piece of second information, the program 
comprising: 

a detection step for detecting that the main body has been 
put into an unfolded state; 

a first display step for having the piece of first information 
di^layed on the first dii^lay means; and a second 
di^lay step for having the piece of second information 
displayed on the second display means^ after the detec* 
tion step detects that the main body has been put into 
the unfolded state while the piece of first information is 
being di^layed on the first display means, wherein the 
piece of second information corre^nds to the piece of 
first information. 

***** 



